Bicellar systems as new delivery strategy for topical application of flufenamic acid.
In this work, bicellar systems, bilayered disc-shaped nanoaggregates formed in water by phospholipids, are proposed as a novel strategy for delivery of the anti-inflammatory flufenamic acid (FFA) to the skin. A comparative percutaneous penetration study of this drug in bicellar systems and other vehicles was conducted. The effects induced on the skin by the application of FFA in the different vehicles were analyzed by attenuated total reflectance-fourier transform infrared (ATR-FTIR). Additionally, using the microscopic technique freeze-substitution transmission electron microscopy (FSTEM) and X-ray scattering technique using synchrotron radiation (SAXS-SR), we studied the possible microstructural and organizational changes that were induced in the stratum corneum (SC) lipids and the collagen of the skin by the application of FFA bicellar systems. Bicellar systems exhibited a retarder effect on the percutaneous absorption of FFA with respect to the other vehicles without promoting disruption in the SC barrier function of the skin. Given that skin disruption is one of the main effects caused by inflammation, prevention of disruption and repair of the skin microstructure should be prioritized in anti-inflammatory formulations.